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Abstract of JP7140648 

PURPOSE:To form a rugged pattern which is thermally fluidlzed and cured by the 
heat treatment after patterning by using a polyvinylphenol as a base polymer to obtain 
the photosensitive material of limited composition. CONSTITUTION:An alkali-soluble 
resin is the vinylphenol polymer, a photosensitive agent consists of 1,2- 
naphthoquinone diazide sulfonic ester, and a thennosetting agent consists of at least 
one kind of curing agent selected from melamine compds. and >=4-functional alicyclic 
epoxy compds. and solvent. In this case, the thennosetting agent is selected from at 
least one kind among the melamine compds, shown by the formula and >=4- 
functional alicyclic epoxy compds. In the fonnula, W is NY5Y6(Y5 and Y6 are 
respectively hydrogen or -CH20Z, where 2 is hydrogen or 1-6C alkyla) or phenyl and 
Yl ... Y4 are respectively hydrogen of the-CH20Z. 
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17*11-3* 

(57) [Abstract] 
[Objective] 

pattern-forming material which is used for application which 
utilizes interlayer insulating film or other relief for the 
deflector , thin film magnetic head of liquid crystal display 
element is offered. 

[Constitution] 

alkali soluble resin , said photosensitizer where said polymer 
consists of poly vinyl phenol in photosensitive material 
consisting of polymer , photosensitizer , thermal curing agent 
and solvent , 1 and 2 -naphthoquinone diazide sulfonic acid 
ester , furthermore with heat treatment hot flow and thermal 
curing agent which consists of alicyclic epoxy compound of 
the melamine compound or four functionalities or more which 
can form relief pattern which thermal curing is done 
iscontained, At same time thermosetting photosensitive 
material . which designates that you use inside rangeof 
composition which is limited as feature 



[Claim(s)] 
[Claim 1] 

said alkali soluble resin consists of poly vinyl phenol in 
thermosetting photosensitive material which consists of the 
alkali soluble resin , photosensitizer , thermal curing agent 
and solvent , said photosensitizer consists of 1 and 2 
-naphthoquinone diazide sulfonic acid ester , Furthermore 
from alicyclic epoxy curing agent of curing agent or four 
functionalities or more which consists of structural unit where 
thermal curing agent which grants heat resistance and 
chemical resistance with heat treatment is shown in 
below-mentioned General Formula (1) at least 1 kind 
thermosetting photosensitive material . which designates that 
it consists of those which are selected asfeature 

[Chemical Formula 1] 
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W 



Xli-CHjOZCZ liTK^Xlimm^ 1 7b^b6^"C 

s^jSL.> Y, ^^l^L Y4 i*-en^*i7K^xii 
-CHzOzcz ii7K^xi*mm» 1 *^?> 6 ^r-a)T 

itmm 2] 

^5t^JA<@ff^^i-lCjPjLT 15 Ul^L 30 fifi'/oT' 
fey. l?ft®^b^]A<@ff^^i-|C*tLT 10 30 

Specification 

[0001] 

[0002] 



(1) 



[In Formula, W-NY<sub>5</sub>Y<sub>6</sub> 
{Y<sub>5</sub> and Y<sub>6</sub> respective hydrogen or 
-CH<sub>2</sub>0Z show (Z shows alkyl group to 
hydrogen or carbon number I to 6 . ). } or shows phenyl 
group , Y<sub>l</sub> or the Y<sub>4</sub> respective 
hydrogen or -CH<sub>2</sub>0Z shows (Z shows alkyl 
group to hydrogen or carbon number 1 to 6 . )• ] 

[Claim 2] 

photosensitizer vis-a-vis solid component with 15 or 30 
weight %, thermal curing agent thermosetting photosensitive 
material . which is stated in Claim 1 which designates that 
they are 10 to 30 weight % vis-a-vis solid component as 
feature 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

As for this invention, hot flow and being something regarding 
useable photosensitive material in application which utilizes 
relief pattern which thermal curing is done,furthermore as for 
details, high resolution resist patterning being possible, at 
thesame time we are superior in chemical resistance after 
thermal curing , reliability etcof leeway , pattern for 
post-treatment step hot flow and thermal curing which it 
canimprove it is something regarding useable photosensitive 
material in relief pattern which isdone. 

[0002] 

[Prior Art] 

Recently, hot flow and application which utilizes relief 
pattern which the thermal curing is done is proposed, has been 
utilized various . 
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A^o. urn. mmomp^vcom-mmizm 



[0003] 



[0004] 

[^B«/)<«04LJ:ai:-rSPS] 

^^-('7^\y:^xmtLx^mt^ts m^. 

^(DSSlia^fe'SA^ U^Xff^fS^. 200 deg 



micro collimator lens material which is formed on color solid 
state camera element , color liquid crystal display element or 
other color filter is one of application . 

In addition, also interlayer insulating film etc for thin film 
magnetic head which is stated in the deflector or Japan 
Unexamined Patent Publication Hei 4- 63351 number of kind 
of liquid crystal element which is stated in the Japan 
Unexamined Patent Publication Hei 4- 243226 number and 
Japan Unexamined Patent Publication Hei 5-34730 number is 
something which can utilize the pattern of uneven shape 
where patterning , after that flowing and hardeninghappen 
when heating. 

this way, various application has been proposed, but required 
property isdifTerence with object product content . 

Point which high resolution forms pattern , can do flowing 
andhardening with thermal processing is common , but 
different point is many in required property after hardening. 

In case of for example micro collimator lens , each shape of 
lens being important, light collection talent maximum limit 
flow shape which can be shown is necessary. 

At same time, uniformity with in-plane of pixel , pixel 
especiallybecomes important. 

irregularity of microlens exerts direct influence on fail ratio of 
the element , pixel . 

In addition, also quality of transparency , light resistance is 
seriously considered. 

[0003] 

On one hand, because usually, it is used with halfway step of 
the production step in regard to interlayer insulating film for 
deflector , thin film magnetic head of liquid crystal element , 
it issuperior in stability , for example heat resistance , 
chemical resistance for condition in compatibility , 
postprocessing of reagent solution which isexposed on front 
and back it becomes item whose it isimportant for shape of 
relief pattern not to change. 

[0004] 

[Problems to be Solved by the Invention] 

When you use positive type photoresist for for example 
semiconductor integrated circuit , as microlens material it can 
form the micro collimator lens with application , prebake , 
exposure, development and thermal processing . 

But, practical use of this lens is impossible . 

As for reason there is a various , but when after lens forming, 
the reheating it does with high temperature of 200 deg 
Cextent , pattern flowing, thepuUing * it is attached, it can 
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increase problem that transparency decreases extremely. 

On one hand, when it tries to apply similar positive type 
photoresist to interlayer insulating film for deflector , thin 
film magnetic head of liquid crystal element , pattern flowing 
at time of reheating ,use is impossible pulling * by being 
attached and etc because the thermal curing it is not done 
quite becoming scanty in chemical resistance . 

[0005] 

First we as alkali soluble resin , photosensitizer which is 
superior in transparency when forming the lens with 1 and 2 
-naphthoquinone diazide sulfonic acid ester , heat treatment , 
offers thermal curing agent , especially melamine curing 
agent whichgrants heat resistance and solvent resistance and 
positive type photosensitive material for microlens 
whichconsists of solvent in order to solve these problem , 
(Japan Unexamined Patent Publication Hei 3- 223702 
number). 

In addition, in same way, there is disclosure of microlens 
forming material in the Japan Unexamined Patent Publication 
Hei 3- 189604 number, Japan Unexamined Patent Publication 
Hei 3- 282403 number, Japan Unexamined Patent Publication 
Hei 4- 18758 number, Japan Unexamined Patent Publication 
Hei 4- 18759 number,Japan Unexamined Patent Publication 
Hei 4- 182650 number, Japan Unexamined Patent Publication 
Hei 4- 352101 number and Japan Unexamined Patent 
Publication Hei 5-158232 number. 

These photosensitive material are developed for using as 
microlens material, margin ofimprovement for further 
function improvement although it remains, is satisfactory 
usable as microlens material. 

But, administering crosslinking with such as thermal curing or 
photocuring , when you use for interlayer insulating film for 
deflector , thin film magnetic head of liquid crystal element , 
resistance for chemical which isused being unsatisfactory , it 
can cause swelling , film reduction or other phenomenon , it 
cannot form it cannotmaintain pattern which has reliability , 
reproducibility . 

[0006] 

On one hand, there is disclosure of photosensitive material 
which consists of the alkali soluble resin and photo acid 
generator and melamine resin in Japan Unexamined Patent 
Publication Showa 60-39642 number and Japan Unexamined 
Patent Publication Showa 60-263143 number. 

As for feature of these photosensitive material case where 
patterning it does thereis formation of heat resistance pattern 
which can maintain rectangular shape . 

method of use is stated 1) exposing, heating, re-exposing and 
developing,2) exposing, developing, re-exposing and heating 
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[0010] 
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[0011] 



x/-;ui 



as illustration, butin order to heat in order to maintain 
rectangular shape which is a latent image whenexposing, 
mainly with low temperature of 130 deg C or less, it is 
devised. 

From these patent , hot flow or concept which utilizes relief 
pattern which thermal curing is done even expectation is not 
possible with the heat treatment after patterning . 

[0007] 

Therefore, high resolution it depends on heat treatment after 
ftmction and the patterning which can form resist pattern and 
hot flow and thermal curing are pulledup simultaneously, in 
order to develop photosensitive material which possesses the 
chemical resistance where at same time relief pattern after 
thermal curing issatisfactory, it is necessary with new idea, to 
discover resin , photosensitizer , curing agent , tosort optimum 
composition . 

[0008] 

As for objective of this invention , considering to problem 
which wasinscribed, being something which it is possible, 
objective is to offer material which satisfactory it is satisfied 
necessary characteristic whichwas inscribed. 

[0009] 

[Means to Solve the Problems] 

these inventors , consists of thermal curing agent which grants 
heat resistance and chemical resistance background a this way 
on basis of result of diligent research, as the base polymer 
making use of pojy vinyl phenol , at same time with 
naphthoquinone diazide photosensitizer and heat treatment 
discovers fact that photosensitive material of composition 
which atsame time is limited can solve above-mentioned 
problem and the this invention it is something which reaches 
to completion. 

namely, this invention, alkali soluble resin being vinyl phenol 
polymer , at least 1 kind is thermosetting photosensitive 
material whichconsists of curing agent and solvent which are 
selected fi"om alicyclic epoxy compound of melamine 
compound or four ftinctionalities or more as 1 and 2 
-naphthoquinone diazide sulfonic acid ester , thermal curing 
agent as photosensitizer . 

[0010] 

Below, this invention is explained ftirthermore in detail. 
[0011] 

As for vinyl phenol polymer of alkali soluble resin in this 
invention , with soluble , factthat it is film formation possible 
is premise in solvent . 
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3000-17000 A<5?*L<. ZCD^ffll^T'fctlliJE 
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[0013] 
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2,4-i?tKP+*>'^>y7x/>,2,3.4-h'JtKO 
+*>'<>y7i>'>, 2,3,4,4 '-i'h^tKP^v'^ 
>7'7x/>,2,2',3,4,4'-^>^tKP=^rV^>*/ 
7x/>.7i/-;U. l,3-vtKP+i/^>-tf>, 
l,3,5-h'JtKP=^i/^>-|f>.S^^^SI>f^-/U, 

[0014] 

■C*-r>75>^<b^!|^!lXld: 4 'tfigJU±a))liS 
Sx7K^vS^b^4«5/)^t)'>'Ei:<tt i «J*ll±S 
S?$*i^=®<bSi|-e&§o 



[0015] 

[^b2] 



phenol component works in hardening of ali^ali solubility and 
curing agent . 

In regard to molecular weight , if 3000 - 17000 is desirable 
with weight average molecular weight and it is inside this 
range, it adjusts satisfactory chemical resistance after alkali 
solubility and thermal curing which possess satisfactory resist 
function and it becomes resin whichit has. 

[0012] 

With 1 and 2 -naphthoquinone diazide sulfonic acid ester , 
this is as photosensitizer in this invention , in order with 
unexposed part with dissolution prevention , exposed part to 
grant solubility-promoting effect , vis-a-vis alkali 
development liquid . 

[0013] 

If it is something which can maintain characteristic 1 and 2 
-naphthoquinone diazide sulfonic acid ester as the ester 
component , it is not something which especially is limited. It 
can list for example 2, 4- dihydroxy benzophenone , 2, 3, 4- 
trihydroxy benzophenone , 2, 3, 4, 4*-tetrahydroxy 
benzophenone , 2, 2*, 3, 4, 4*-pentahydroxy benzophenone , 
phenol ,1,3- dihydroxybenzene ,1,3, 5-trihydroxy benzene , 
methyl gallate , ethyl gallate , gallic acid phenyl etc. 



[0014] 

As for thermal curing agent which is used for this invention it 
is not something whichif it does not decrease, especially 
limits characteristic . Fact that characteristic quite is superior 
at least 1 kind is curing agent whichis selected from alicyclic 
epoxy compound of melamine compound or four 
functionalities or more which is shownwith below-mentioned 
General Formula (1). 

[0015] 

[Chemical Formula 2] 
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[0017] 

>^p-;uy75>&l/7;u+;u<b'v++>->^p 
-;u>75>, g|5^y^p-;u^bp'v5>&i;-?- 
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5>SLf:7;U^;Hbxh7>5^P-^U^>y^*7 

(D7;u^;Mbi*^A<fclfbH§o 

^fc,4t tfeJ'U±(7))!g^jex7H4rvl^^b^!t«!li: 

uriis mx\t. TtB-to5C(2)ic^-rJi-u=fv 
$!!)]^*<fcife)*ii>o 



[0018] 

[4b 3] 



[0016] 

Furthermore [In Formula, W 

-NY<sub>5</sub>Y<sub>6</sub> {Y<sub>5</sub> and 
Y<sub>6</sub> respective hydrogen or 
-CH<sub>2</sub>0Z show (Z shows alkyi group to 
hydrogen or carbon number 1 to 6 . )• } or shows phenyl 
group , Y<sub>l</sub> or the Y<sub>4</sub> respective 
hydrogen or -CH<sub>2</sub>0Z shows (Z shows alkyi 
group to hydrogen or carbon number 1 to 6 . ). ], you can list 
methyl group , ethyl group , n- propyl group , isopropyl 
group , n- butyl group , isobutyl group , t-butyl group , n- 
amyl group , isoamyl group , n- hexyl group , cyclohexyl 
group etc as alkyi group of Z in aforementioned General 
Formula . 

[0017] 

Concretely, you can list hexa methylol melamine and 
alkylation hexa methylol melamine , portion methylolated 
melamine and its alkylated compound , tetra methylol 
benzoguanamine and the alkylation tetra methylol 
benzoguanamine partially methyolated benzoguanamine and 
its alkylated compound etc as melamine compound . 

In addition, you can list oligomer , polymer , quaternary 
aiicyclic epoxy resin [commercial product , [eporiido ] 
(trademark ) GT -400 (Daicel Chemical Industries Ltd. (DB 
69-054-0729 ) make) ] etc which is shown in for example 
below-mentioned General Formula (2) as aiicyclic epoxy 
compound of four functionalities or more . 

[0018] 

[Chemical Formula 3] 
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[0019] 

[ie4'> R| liTk^Xli^f'-'US^^Ls n I* 4 ^u 

il!)&i;iH!i^bA</1^°'Jf--;u^xy-;ui(7)|iB^ 

•So 

[0020] 
[0021] 

*f|B^O!la^^l^b^^^t*^*4lr^oL^T^Iii<^:^ 
3t^J&i;i?ft6l<b^li:CDiia)$J±li^#14^iNI^-C:- 

^3tSiJI*@P5i-l::^^LT 15-30 fia%. mWit 

wumwf^izmLx 10-30 ag%A<a»T-<fe 

^blc.gasi^bSiJIiHff^^^lcMLT 14^30 fi 



[0019] 

Fact that alicyclic epoxy compound of melamine compound 
and/or four functionalities or more is selected as thermal 
curing agent in the[ln Formula, R<sub>l</sub> shows 
hydrogen or methyl group , n shows integer of4 or more . ] 
this invention , is because most it becomes effective , in 
composition where the hot flow and thermal curing are 
limited poly vinyl phenol . 

[0020] 

Furthermore, characteristic in range which does not decrease, 
it ispossible to add other thermal curing agent , for example 
aliphatic or aromatic epoxy compound , isocyanate type 
compound , polyfunctional unsaturated compound etc as 
thermal curing agent . 

[0021] 

Of resin and as for composition ratio of photosensitizer and 
thermal curing agent various it is possible inside range which 
can maintain characteristic in the thermosetting photosensitive 
material of this invention to change, but range below is 
desirable. 

As for 15 - 30 weight %, thermal curing agent 10 - 30 
weight % are satisfactory vis-a-vis the solid component as for 
photosensitizer vis-a-vis solid component . 

Inside this range, adhesion , transparency , sensitivity , 
resolution , hot flow , thermal curing is satisfactory and 
characteristic which isstabilized can be guaranteed. 

Especially, it possesses also chemical resistance where inside 
this range, with hot flow control of relief pattern becomes 
easy concerning thermal curing agent , canwithstand 
satisfactory use. 

Furthermore, as for thermal curing agent 14-30 weight % are 
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[0023] 

■e^^j-'EfSSi®^b14^^-r«)t(7)i?fe+Ll*4#lc 

is^-r'5=tfl)Ti*'Ef<, m7i\ts m^mmn 

[0024] 

p<r><b^!|^3r'l*h'J/NP>f^;uS^*h'JTv 
>^b^!K!i-V»;l-^-9-i^7y-;Kb^!^l|;!)<ifelf 
btl, t-'^l<^X\tT'))li>T'J-'^L.)^s 

(i;)7'J;ua-K-'t7A^. (i?, h'J)7'j;ux;u 

[0025] 

li7K:75»;Hi, y^;u^4F-9-tKP»t7K7^';u 



more desirablevis-a-vis solid component , cannot completely 
recognize swelling for the chemical in inside this range, 
characteristic where also between of post-treatment step is 
superior in unusual can be maintained. 

Vis-a-vis this, when thermal curing agent it is under 10 
weight % vis-a-vis the solid component , formation of relief 
pattern is possible with hot flow , but itreaches point where 
chemical resistance it decreases because satisfactory 
hardeningdoes not happen. 

In addition, also scum which is a developing residue at time 
of patterning which is suitable to resist function large number 
reaches point whereit exists, tries scum prevention with 
increase of photosensitizer addition quantity and mustpay 
sacrifice , sensitivity decrease . 

On one hand, when thermal curing agent it exceeds 30 
weight % vis-a-vis solid component ,it can achieve hardening 
to satisfactory , but control of hot flow of the pattern becomes 
difficult, problem that occurs causes melt adhesion of the 
pattern with uneven shape deficiency , reflow . 

[0022] 

In thermosetting photosensitive material in this invention , 
furthermore, as for adding auxiliary curing agent inorder to 
promote thermal curing , and it to be possible with relatively 
low temperature toend hardening with short time , in addition, 
because chemical resistance furthermore it can improve, it is 
desirable. 

[0023] 

Here, storage stability being satisfactory as auxiliary curing 
agent , if it is somethingwhich possesses satisfactory 
thermosetting , it is not something which especially islimited, 
you can use for example latency thermal acid generator , 
latency photo acid generator , polybasic carboxylic acid 
anhydride , polybasic carboxylic acid , imidazole compound . 

[0024] 

Concretely, it can increase organohalogen compound , onium 

salt as thermal acid generator , each, with organohalogen 
compound can list trihalomethyl group content triazine 
compound and oxadiazole compound , etc with the onium salt 
can list allyl diazonium salt , (di ) allyl iodonium salt , (di , 
tri ) allyl sulfonium salt etc. 

[0025] 

As carboxylic acid anhydride , it can increase poly adipic acid 
anhydride , poly azelaic acid anhydride , poly sebacic acid 
anhydride , poly (ethyl octadecanedioic acid ) anhydride or 
other aliphatic acid anhydride , can increase the methyl 
tetrahydrophthalic anhydride , methyl hexahydrophthalic 
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A • h'J-?« Ux-h. 2-y5^;U-<5^yU ^^7 A • -fV V 
75^b-h. 2-7xx;n'5^y g A • V v73^ 
Lx-h.2,4-S?75y-6.[2->5^^U-f5^<'V^'J ;U 
-(l)]-Xf^;U-S-h'J7v>>2,4-i;75A6-[2-X^ 
;H'5^y'J;Kl)]-^^^l^-S-h'J7v>.2,4-v 

75y-6-[2-';7>xvJu-<5yyu;u-(i)]-x^;u 
-s-hU7v>.2-:7x-;u-4,5-vtKP+v^T;u 

2-:7xz:;U-4->5^;U-5-tKP+v 
>5^;u^5yy-yu. l-">7yx^;u.2-7xx;u 
-4,5-v(v7/xh+vy^;u)-<5^y-;u^;!»< 

[0028] 

;u7'x/-;u/)Nb/d:>S7;u*U RlJgttliifli. Sit 



anhydride , anhydride methyl himic acid , hexahydrophthalic 
anhydride , tetrahydrophthalic anhydride , trialkyl 
tetrahydrophthalic anhydride , methyl cyclohexene 
dicarboxylic acid anhydride or other alicyclic acid anhydride , 
can increase phthalic anhydride , trimellitic anhydride , 
pyromellitic anhydride , benzophenone tricarboxylic acid 
anhydride , benzophenone tetracarboxylic acid anhydride , 
ethyleneglycol bis trimellitate , glycerol tris trimellitate or 
other aromatic acid anhydride , can increase HEX anhydride , 
tetra bromo phthalic anhydride or other halogen type acid 
anhydride . 

[0026] 

As carboxylic acid , you can list hydrolysate , succinic acid , 
glutaric acid , adipic acid , butane tetracarboxylic acid , 
maleic acid , malonic acid , itaconic acid , 1, 2, 4- 
cyclohexane tricarboxylic acid , cyclopentane tetracarboxylic 
acid , 1 , 4, 5, 8-naphthalene tetracarboxylic acid etc of 
aliphatic acid anhydride , alicyclic acid anhydride , aromatic 
acid anhydride , halogen type acid anhydride . 

[0027] 

As imidazole compound , 2 -methyl imidazole , 2- ethyl -4- 
methyl imidazole , 2- undecyl imidazole , 2- heptadecyl 
imidazole , 2- phenyl imidazole , 1- benzyl -2- methyl 
imidazole , 1- cyanoethyl -2- methyl imidazole , 1- 
cyanoethyl -2- ethyl -4- methyl imidazole , 1- cyanoethyl -2- 
undecyl imidazole , 1- cyanoethyl -2- undecyl imidazolium 
♦trimellitate , 2- methyl imidazolium *isocyanurate , 2- 
phenyl imidazolium *isocyanurate , 2, 4- diamino -6- [2 
-methyl imidazolyl - (1) ] -ethyl -S-triazine , 2, 4- diamino -6- 
[2 -ethyl imidazolyl - (1) ] -ethyl -S-triazine , 2, 4- diamino 
-6- [2 -undecyl imidazolyl - (1) ] -ethyl -S-triazine , 2- phenyl 
-4, 5-dihydroxy methyl imidazole , 2- phenyl -4- methyl 
-5-hydroxymethyl imidazole , 1- cyanoethyl -2- phenyl -4, 
5-di you can list the(cyano ethoxymethyl ) imidazole etc. 



[0028] 

As for thermosetting photosensitive material of this invention 
being something which configuration is donefrom alkali 
soluble resin , photosensitizer and thermal curing agent which 
consist of above-mentioned poly vinyl phenol , there is a 
feature in combination of each material . 

Namely, resin being poly vinyl phenol , with selection inside 
optimum molecular weight range and optimum combination 
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i;7-lrh>7;urj-ju, «:;/5^;U7-bh75h\ 

>5^;u7tx^uA7Sh\N-yf^;uePUK>. r-^^f" 

P7^h>l|*<fclfbtLi>o 
^nb0jt^Jli*^^6XI*2iffi^:^±;g^LTfflL^ 



with photosensitizer , curing agent , it possesses satisfactory 
resist function, itbecomes feature at same time to give 
satisfactory hot flow and thermal curing . 

[0029] 

photosensitizer 1, by fact that it mixes with poly vinyl phenol 
making use of 2-naphthoquinone diazide sulfonic acid ester , 
can actualize resist of high resolution which swelling is 
notdone in alkali development liquid . 

In addition, thermal curing agent is necessary in order to grant 
heat resistance , chemical resistance . 

Especially, because it is possible, to do thermal curing 
simultaneouslywith hot flow , in unusual on step it becomes 
profitable. 

[0030] 

thermosetting photosensitive material of this invention is 
acquired, in order for solid component to become 10 - 40 parts 
by weight , melting resin , photosensitizer and thermal curing 
agent in suitable solvent . 

As solvent , for example ethyleneglycol monoalkyl ether and 
its acetate , propylene glycol monoalkyl ether and its acetate , 
the diethylene glycol mono or di alkyl ethers , lactic acid alkyi 
ester , alkoxy propanoic acid alkyl ester and you can list 
methylethyl ketone , methyl isobutyl ketone , cyclohexanone 
or other ketones , ethylacetate , butyl acetate or other acetic 
acid esters , methyl alcohol , ethyl alcohol or other alcohols , 
toluene , xylene or other aromatic hydrocarbons , diacetone 
alcohol , dimethylacetamide , dimethylformamide , N- methyl 
pyrrolidone , ;ga -butyrolactone etc. 



alone, 2 kinds or more mixing, you can use these solvent . 

In addition, nonionic type , fluorine type , silicon type , 
acrylic oligomer or other boundary surfactant can be added in 
order to improve according to need , coating property . 



[0031] 



Furthermore, if there is a necessity, additive which has other 
compatibility can be combined. 

[0031] 

Be able to use thermosetting photosensitive material of this 
invention , because of resist pattern formation with suchas 
ultraviolet light , deep ultraviolet light , electron beam , 
X-ray , it is superior in sensitivity , resolution . 

Especially, by fact that baking is done after pattern 
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1 75>>vxf^;i.r=>, v-n-:?^;i/75>l|(D 
H 2 75>, h'Jx^^U75>, yf^;U':;x5^;U7 
5>^(75m3 75>s i;->'^;UX^/-;U75>. h 
iJx^iy-;U75>l|CD7;U=l-;i/75>> xh7 
>^;i/7>^-':7AtKa+e/h\ xh7X^;u7 
>^-'!7AtKa+vK, =i'J>l|(7)^ttl7;u* 

$bic. ±fB7;i/*'J7K?§/S(f (C7;u=i-;u^. 



[0033] 

\ik±<D^0\zLXly'j7.\'i^^-y\tmf$.'^mV 



formation , the hot flow and it can form relief pattern which 
thermal curing is done. 

[0032] 

When forming resist pattern with irradiation making use of 
thermosetting photosensitive material of the this invention , 
use method is not something which especially is limited and 
youfollow to usual method and can do. 

In addition, hot flow and relief pattern which thermal curing 
is done isacquired by fact that heat treatment after resist 
pattern formation is done. 

for example first, photosensitive resin solution melts alkali 
soluble resin , photosensitizer and thermal curing agent of this 
invention in solvent , is manufactured by removing insoluble 
fraction with thefiltration (With filter of for example 0.1 ;mu 
m hole diameter extent ). 

photosensitive resin solution on silicon wafer , glass or other 
group sheet or on silicon wafer , glass spin coating is done on 
resin which hard bake is done, photosensitive resin film is 
acquired by fact that the prebake it does. 

After that, reduction projection aligner , 
[purokishimitiiarainaa ], it exposes with such as mirror 
projection , electron beam exposure equipment , 
developmentand it forms resist pattern by fact that rinse it 
does. 

As developer , sodium hydroxide , potassium hydroxide , 
sodium carbonate , sodium silicate , sodium metasilicate , 
ammonia water or other inorganic aqueous alkali solution , 
ethylamine , n- propyl amine or other first amine , 
diethylamine , di-n- butylamine or other secondary amine , 
triethylamine , methyl diethylamine or other tertiary amine , 
dimethyl ethanolamine , triethanolamine or other alcohol 
amine , tetramethyl ammonium hydroxide , tetraethyl 
ammonium hydroxide , choline or other organic aqueous 
alkali solution can be used. 

Furthermore, suitable amount adding alcohols , boundary 
surfactant in theabove-mentioned aqueous alkali solution , it 
can also use. 

Such as application , bake , exposure, development and rinse 
as for other technique it can follow conventional method in 
resist pattern formation in order to produce integrated circuit 
etc. 

[0033] 

resist pattern is formable like above. 

Next, hot flow and relief pattern which thermal curing is 
done, on hot plate orin convection oven specified time heat 
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lizi>/<^?i/3>;i— :^>iti|CT 130-200 deg 
»$L<I* 150-200 deg C OW^MSts 1-30 

[0034] 
[0035] 

TPOOC/K'JX^b^Mimwssg. 

(D l,2--^:7h4r>'>i/7S/KX;i/7h>Kx^T-^U 
(h'jx;^x;K*)25g. 'v^-tJ-^h+v^^'P— 

^)-303)20g, ^m^#iSj514S!l(ttSxg-M 
il,:?p'j-^— KS^)FC-430)0.ig SiXvx^ 

^><;riJzi-;us;>f^^UX-x;U 270g ^Jl^Ji 

muz^s 0.1 // m 7-r/u^-icTaia$ff t^. u 

[0036] 

lcj;y, 1.5//mIl(DUi^XhJl$ffj?lcLs90 deg 

c. 90»ffl7t^-yh:^^-h±icr:/'j'<— ^7S^7o 

g tiJ3|/MS^^3tSM(DSW-6300A. 
GCA)(rTS3tLs 0.55%xh^^5^^U7>^-'^ 

/ - >^(i 500mJ/cni^ 0.7 U mL/S SS?!!! 
[0037] 

J:>Jir,||f)^l/i:5/imL/S/^^— 150 deg C, 

(H]|f}|/N°^'->Jf^)$^,200 deg C T'AO^OTS 
[0038] 



treatment of certain temperature , 1-30 amount extent of 130 - 
200 deg C, preferably 150-200 deg C can fonn resist pattern 
which was formed, by fact that it does. 

It can select in option as for uneven shape of hot flow and 
extent etc of thermal curing for chemical resistance grant due 
to set condition . 

[0034] 

[Working Example(s)] 

this invention furthermore is explained in detail below, with 
Working Example ,but this invention is not something which 
is limited in these. 

[0035] 

Working Example 1 

Maruzen Chemical Co. Ltd. (DB 69-108-7498 ) make, 
Maruka Linker (trademark ) M-S-3P, weight average 
molecular weight 7900 (calculation based on polystyrene ) 1 
and 2 -naphthoquinone diazide sulfonic acid ester (triester 
body) 25 g, hexamethoxy methylol melamine of55 g, methyl 
gallate (Mitsui Cytec, Ltd. make and Cymel (trademark ) - 
303) 20 g, fluorosurfactant (Sumitomo 3M make and 
Fluorinate (trademark ) FC-430 ) after mixing melting 0.1 g 
and diethylene glycol dimethyl ether 270g,it filtered with 
0.1 ;mu m filter , manufactured resist solution . poly vinyl 
phenol 

[0036] 

Next, resist film of 1 .5;mu m thick was drawn up on silicon 
substrate resist solution with spin coating , prebake was done 
on 90 deg C, 90second hot plate . 

After that, it exposed with g-line reduction projection alignw 
(DSW-6300A, GCA ), developed with 0.55% tetramethyl 
ammonium hydroxide aqueous solution . 

patterning could dissect 0.7;mu m L/S with 500 mJ/cm 
<sup>2</sup>. 

Also adhesion of pattern being satisfactory, exfoliation was 
notrecognized in pattern which dissects. 

[0037] 

Next, 5;mu m L/Spattem which are acquired were heated on 
150 deg C, 10 min hot plate , flowingand hardening were 
advanced simultaneously and relief pattern was formed. 

After relief pattern forming, doing heat treatment with 200 
deg C, deformation of pattern was not recognized. 

[0038] 
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i^lz, 150 deg C» 10 ^fSlUaf^^. 200 deg C. 

30 ^mj^nammuzunommSi^umm 

mLtztZb.25 deg C ^^^UXf^^U-^rhXr 10 
^s25 deg C -rVT^Ptf^PT^U^-^UlC 10 i^, 
25 deg C ^"yly^lZ 10 40 deg C ffilftlC 5 
100 degC v^PP'O-tfX; 10^,25 deg 



[0039] 

'j>*-(S1i)M-s-3P, fiM¥i5)5^TS 

7900(7K'J7.f^U>j^B))60g, 

0 i,2--^7h+>'>e^7i?K:^;u7i^>ilx7.x^i/ 

(hijxXx;H*)25g, ^^-9-yh+v>f"P— 

^)-303)15g, »f)l^#®S1±Slj(aSX'J-M 
m>'PO*Ji—HJ^mWC-420)0.\g Sl/vx^ 
lx>^f' Ja-;ui/y^;ux-x;u 270g ^ii^ii 
MLtz^. 0.1 /im 7-r;i/^-lrTfiig^m\ 

[0040] 

at. mi^^'ii-otzo 

0.55%Th7>^;i'7>^-'!7AtKP+'>K7Kji 

1 OOOmJ/cm^ 0.7 // mL/S ^ftifft-^-^Zi: A^Tft 

[0041] 

JJilC. Ifbtlfc 5 U mL/S /^^— >S 170 deg Cs 

IHiei/^^->}K/$^.200 deg C -CJoSi^LS^ 
[0042] 

170 deg C. 10 ^WAnii^> 200 deg C, 

30 ^r^i^tammLfzmwmms,\iu^'^m 

^LtztZbs 25 deg C >f^;i/X^;u>rh>lc 10 
^j", 25 deg C 'f'V^Ptf;U7;i/3--;Hc 10 
25 deg C 4^->U>lC 10 ^i^v 40 deg C 5 



Furthermore, 150 deg C, 10 min heating later, when chemical 
resistance test of specimen which 200 deg C, 30minute it adds 
heats is executed, in 25 deg Cmethylethyl ketone in 10 min , 
25 deg Cisopropyl alcohol in 10 min , 25 deg Cxyiene in 10 
min , 40 deg Cnitric acid in 5 min , 100 deg Cdichlorobenzene 
in 10 min , 25 deg Cdimethyl sulfoxide in 5 min or other 
treatment solution each when itsoaks, you did not observe 
surface roughening which includes film reduction , swelling . 

In addition, resist solution 3 months leaving, could not 
recognize either theprecipitation of photosensitizer , it was a 
stability. 

[0039] 

Working Example 2 

Maruzen Chemical Co. Ltd. (DB 69-108-7498 ) make, 
Maruka Linker (trademark ) M-S-3P, weight average 
molecular weight 7900 (calculation based on polystyrene ) 1 
and 2 -naphthoquinone diazide sulfonic acid ester (triester 
body) 25 g, hexamethoxy methylol meiamine of60 g, methyl 
gallate (Mitsui Cytec, Ltd. make and Cymel (trademark ) - 
303) 15 g, fluorosurfactant (Sumitomo 3M make and 
Fiuorinate (trademark ) FC-430 ) after mixing mehing 0.1 g 
and diethylene glycol dimethyl ether 270g,it filtered with 
0.1 ;mu m filter , manufactured resist solution . poly vinyl 
phenol 

[0040] 

After that, application , it exposed with method which is 
similar to the Working Example 1, and it developed. 

When you developed with 0.55% tetramethyl ammonium 
hydroxide aqueous solution , patterning could dissect 0.7;mu 
m L/S with 1000 mJ/cm <sup>2</sup>. 

Also adhesion of pattern being satisfactory, exfoliation was 
notrecognized in pattern which dissects. 

[0041] 

Next, 5;mu m L/Spattem which are acquired were heated on 
170 deg C, 10 min hot plate , flowingand hardening were 
advanced simultaneously and relief pattern was formed. 

After relief pattern forming, doing heat treatment with 200 
deg C, deformation of pattern was not recognized. 

[0042] 

Furthermore, 170 deg C, 10 min heating later, when chemical 
resistance test of specimen which 200 deg C, 30minute it adds 
heats is executed, in 25 deg Cmethylethyl ketone in 10 min , 
25 deg Cisopropyl alcohol inlO min , 25 deg Cxyiene in 10 
min , 40 deg Cnitric acid in 5 min , 100 deg Cdichlorobenzene 
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100 degC i/^'PP'O-lf^lC 10 25 deg 

c i?/^;u^;u7h:^i/Kic 5 ^mommmz 

[0043] 

lilil$<3 

7900(7K'M5^L/:/ltim))60g, S^^iJ-Jf^^^U 

(h'jx7.x;i/{*)20g, 'N^-y-^h^^i/^^^p— ;u 

i|i)-303)20g. ^m^^®jS14SiJ((i:S:^'J-M 

il,7PU-^— KiS^)FC-430)0.1g Xl/i^Xf^ 

b>^«j3--;uiJy^;ux— f;u 270g ^S^iS 
MLfc^, 0.1 ju m :7-f;u^-lc-caja*tTtv 

[0044] 

0.52%Th7y5^;U7'>^-OAtKP4r*>K7KJS 
}&V^WLtztZb. /<^--><flt 600mJ/cin^ 
T' 0.8/imL/S •i»;i<i:A<T*#yio 



[0045] 

^IC, ^e,*Vfc 5/i mL/S 150 deg Cs 

^mv^izm'ntswa^^^-y^mmuzc 
wihJ^^->r^f&'^.2oo deg c x-misimm^ 

[0046] 

$blr, 150 deg C, 10 i^mtaB'^s 200 deg 

30 ^mi^tanamuzunommffniium^m 

mUztzb.25 deg C>5^;ux5^;u>rh>(r lo 

25 deg C 'fV:^Ptf;U7^U3--;Kr 10 
25 deg C 4^vb>IC 10 ^i-, 40 deg C ffi^lC 5 
^i-, 100 deg C i><?oaKy-\z>lZ lO 25 deg 

c i;>^;u7.;u7hx^vKic 5 ^mommmiz 
^^mmttztzb. mm^-j.mm^tniitzmm 

MMtWl^ts^Ut'^'Dtzo 



in 10 min , 25 deg Cdimethyl sulfoxide in 5 min or other 
treatment solution each when itsoaks, you did not observe 
surface roughening which includes film reduction , swelling . 

In addition, resist solution 3 months leaving, could not 
recognize either theprecipitation of photosensitizer , it was a 
stability. 

[0043] 

Working Example 3 

Maruzen Chemical Co. Ltd. (DB 69-108-7498 ) make, 
Maruka Linker (trademark ) M-S-3P, weight average 
molecular weight 7900 (calculation based on polystyrene ) 1 
and 2 -naphthoquinone diazide sulfonic acid ester (triester 
body) 20 g, hexamethoxy methylol melamine of60 g, methyl 
gallate (Mitsui Cytec, Ltd. make and Cymel (trademark ) - 
303) 20 g, fluorosurfactant (Sumitomo 3M make and 
Fluorinate (trademark ) FC-430 ) after mixing melting 0.1 g 
and diethylene glycol dimethyl ether 270g,it filtered with 
0.1 ;mu m filter , manufactured resist solution . poly vinyl 
phenol 

[0044] 

After that, application , it exposed with method which is 
similar to the Working Example 1, and it developed. 

When you developed with 0.52% tetramethyl ammonium 
hydroxide aqueous solution , patterning could dissect 0.8;mu 
m L/S with 600 mJ/cm <sup>2</sup>. 

Also adhesion of pattern being satisfactory, exfoliation was 
notrecognized in pattern which dissects. 

[0045] 

Next, 5;mu m L/Spattem which are acquired were heated on 

150 deg C, 10 min hot plate , flowingand hardening were 
advanced simultaneously and relief pattern was formed. 

After relief pattern forming, doing heat treatment with 200 
deg C, deformation of pattern was not recognized. 

[0046] 

Furthermore, 150 deg C, 10 min heating later, when chemical 
resistance test of specimen which 200 deg C, 30minute it adds 
heats is executed, in 25 deg Cmethylethyl ketone in 10 min , 
25 deg Cisopropyl alcohol in 10 min , 25 deg Cxylene in 10 
min , 40 deg Cnitric acid in 5 min , 100 deg Cdichlorobenzene 
in 10 min , 25 deg Cdimethyl sulfoxide in 5 min or other 
treatment solution each when itsoaks, you did not observe 
surface roughening which includes film reduction , swelling . 

In addition, resist solution 3 months leaving, could not 
recognize either theprecipitation of photosensitizer , it was a 
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[0047] 

mmm4 

'J>*-(i8i^)M-s-4P, aft¥l^»^-M 
i0800(;K'J7.5^i/>lli^))55g, 5Sft^K^^;u 

(Kux;^x;n*)25g, '^^r-y-yh+i/^f^p— ;u 

^)-303)20g. »^^^®;g14^J(it:fex'j-M 
Si|,7P'J-f-h(iS«l)FC-430)0.1g &t;i?Xf^ 
b^^Un-^Uvy^^yux— 270g ^;g^jt 
MUz^. 0.1 jU m ^^-^l/^i-lCTiiia^fTt^, U 

[0048] 

0.60%t" h^p'f'yi/T:^^- 0 A t Ko i§ 
jftril^LfctZ^), 350mJ/cm' 
X' 0.8 it/ mL/S ^flUt-r-SCt *<T*$fco 

lrfiJStli^«)C,ti35f/)Nof=„ 
[0049] 

JjJjiC. '^hiltzSumUS 160 deg C. 

immzmn^M:Baf<^->^BmLtzo 

[HiCi/^^-^jgfiR^.200 deg c X'Uafmm^ 
n-ox=t/^^->a)Um\tmit)i^iixUfi^':>tzo 

[0050] 

^i^lz^ 160 deg C, 10 i^mtOW^. 200 deg C. 

30 ^mj^mmmuzumomm&^um^m 

mttztZbs 25 deg C pt^;UX^;uyh>IC 10 

^j-.25 deg c 'rv::''Ptf;u7;nj— ;nr \0^, 

25 deg C 10 ^i", 40 deg C {N^l:: 5 

100degCe/^PP^>-tf>(C 10$J'.25 deg 

%^mmuztz^. mm^)s mm-^ii)tzmm 



[0051] 

IIJi<5!l5 



stability. 
[0047] 

Working Example 4 

Maruzen Chemical Co. Ltd. (DB 69-108-7498 ) make, 
Maruka Linker (trademark ) M-S-4P, weight average 
molecular weight 10800 (calculation based on polystyrene ) I 
and 2 -naphthoquinone diazide sulfonic acid ester (triester 
body) 25 g, hexamethoxy methylol melamine of55 g, methyl 
gallate (Mitsui Cytec, Ltd. make and Cyme! (trademark ) - 
303) 20 g, fluorosurfactant (Sumitomo 3M make and 
Fluorinate (trademark ) FC-430 ) after mixing melting 0. 1 g 
and diethylene glycol dimethyl ether 270g,it filtered with 
0. 1 ;mu m filter , manufactured resist solution . poly vinyl 
phenol 

[0048] 

After that, application , it exposed with method which is 
similar to the Working Example I, and it developed. 

When you developed with 0.60% tetramethyl ammonium 
hydroxide aqueous solution , patterning could dissect 0.8;mu 
m L/S with 350 mJ/cm <sup>2</sup>. 

Also adhesion of pattern being satisfactory, exfoliation was 
notrecognized in pattern which dissects. 

[0049] 

Next, 5;mu m L/Spattem which are acquired were heated on 
160 deg C, 10 min hot plate , flowingand hardening were 
advanced simultaneously and relief pattern was formed. 

After relief pattern forming, doing heat treatment with 200 
deg C, deformation of pattern was not recognized. 

[0050] 

Furthermore, 160 deg C, 10 min heating later, when chemical 
resistance test of specimen which 200 deg C, 30minute it adds 
heats is executed, in 25 deg Cmethylethyl ketone in 10 min , 
25 deg Cisopropyl alcohol in 10 min , 25 deg Cxylene in 10 
min , 40 deg Cnitric acid in 5 min , 100 deg Cdichlorobenzene 
in 10 min , 25 deg Cdimethyl sulfoxide in 5 min or other 
treatment solution each when itsoaks, you did not observe 
surface roughening which includes film reduction , swelling . 

In addition, resist solution 3 months leaving, could not 
recognize either theprecipitation of photosensitizer , it was a 
stability. 

[0051] 

Working Example 5 

Maruzen Chemical Co. Ltd. (DB 69-108-7498 ) make, 
Maruka Linker (trademark ) M-S-3P, weight average 



Page 18 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1995140648A 



1995-6-2 



(h'jxxx;i/tt:)25g. -f5/SS:?h4t/-jt^P- 
^)-ll58)20g, ^m^l^iSSttS!l(ttSX'J-M 

g{s7P'j:>— h(iS^)Fc-430)o.ig ;ai;i;xf^ 
u>^'jii-;ui^p'^;ux-x;u 270g ^ ji^ji 

[0052] 

O.TSyoxh^^^^^UT^^-OAtKP^vKTKit 
m-Q^m.tztZ.h./^^--y'f\t 500mJ/cm^ 

T- o.8/< mL/s ^««-r<&::<t;b<-e#yi. 

[0053] 

JJJIC, ^ibtlfc 5 // mL/S /•^^-^^ 150 deg C. 

IH]Ci/^^->ff^filc^.200 deg C -Qtm^M^ 
[0054] 

$blr, 150 deg Cs 10 ^^raJDflft^, 200 deg C» 
30 ^^WJi*D*PS»U=l«*4fl)i»llfp14iiSI$ll 
JiSLfcirZ?), 25 deg C ^^yi/X^yu-^rh^lc lo 

25 deg C -iy-^aifjVTtl^i-MZ 10 
25 deg C +*>l/>lr 10 ^J-, 40 deg C 5SiSl= 5 

100 deg C iz-^PP^^-tfXr 10 ^5". 25 deg 
C i>>^;U7.;i/7tNdF'>KlC 5 



[0055] 

mmme 

'j>:^-(m^i)M-s-3P, mm.w-i^^=f-m 

7900(7K'JX^L/>ja^))50g, 

(7) l,2--^7h^/>i/Ti/K;^;U7^>KX7.x;U 

(hUX7.x;U0:)25g.4 t^fllHieXTK+i/^ 

flK^V-b^u^k^xlliS, X7Ku-K(iS 

TOT-400)25g. ^^^l^aStt^J(ttSX'J- 
M i!!,-7P'J-^— KiS^)FC-430)0.1g &i;i/X 



molecular weight 7900 (calculation based on polystyrene ) 1 
and 2 -naphthoquinone diazide sulfonic acid ester (triester 
body) 25 g, imino group type butoxy methylol melamine of 
55 g, methyl gallate (Mitsui Cytec, Ltd. make and Cymel 
(trademark ) - 1 158) 20 g, fluorosurfactant (Sumitomo 3M 
make and Fluorinate (trademark ) FC-430 ) after mixing 
melting 0. 1 g and diethylene glycol dimethyl ether 270g, it 
filtered with 0.1 ;mu m filter , manufactured resist solution . 
poly vinyl phenol 

[0052] 

After that, application , it exposed with method which is 
similar to the Working Example 1 , and it developed. 

When you developed with 0.75% tetramethyl ammonium 
hydroxide aqueous solution , patterning could dissect 0.8;mu 
m L/S with 500 mJ/cm <sup>2</sup>. 

Also adhesion of pattern being satisfactory, exfoliation was 
notrecognized in pattern which dissects. 

[0053] 

Next, 5;mu m L/Spattem which are acquired were heated on 
ISO deg C, 10 min hot plate , flowingand hardening were 
advanced simultaneously and relief pattern was formed. 

After relief pattern forming, doing heat treatment with 200 
deg C, deformation of pattern was not recognized. 

[0054] 

Furthermore, 150 deg C, 10 min heating later, when chemical 
resistance test of specimen which 200 deg C, 30minute it adds 
heats is executed, in 25 deg Cmethylethyl ketone in 10 min , 
25 deg Cisopropyl alcohol in 10 min , 25 deg Cxylene in 10 
min , 40 deg Cnitric acid in 5 min , 100 deg Cdichlorobenzene 
in 10 min , 25 deg Cdimethyl sulfoxide in 5 min or other 
treatment solution each when itsoaks, you did not observe 
surface roughening which includes film reduction , swelling . 

In addition, resist solution 3 months leaving, could not 
recognize either theprecipitation of photosensitizer , it was a 
stability. 

[0055] 

Working Example 6 

Maruzen Chemical Co. Ltd. (DB 69-108-7498 ) make, 
Maruka Linker (trademark ) M-S-3P, weight average 
molecular weight 7900 (calculation based on polystyrene ) 1 
and 2 -naphthoquinone diazide sulfonic acid ester (triester 
body) 25 g, quatemaiy alicyclic epoxy resin ofSO g, methyl 
gallate (Daicel Chemical Industries Ltd. (DB 69-054-0729 ) 
make, [eporiido ] (trademark ) GT -400 ) 25 g, 
fluorosurfactant (Sumitomo 3M make and Fluorinate 
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5^b>yj3-;ui;^^;n-x;u 270g 
m^Uz^. OA umy^)\^9-izx^m'ui\ 

[00S6] 

J«T»S«L/=tC5. 400mJ/cni^ 
■e 0.8 jU mL/S S^^-f-S^tJ&^-Ct/co 

[0057] 

5)1/ mL/S /<^r->^ ISOdegC. 

[H]O/^^->}f$J$^.200 deg C T'*PSia«iS$ 
[0058] 

150 deg C, 10 200 deg C, 

M.fztz.h. 25 deg c ;><^;ux5^;uyh>|r lo 
^J'>25 deg C 'f'V^Ptf;U7;U3-;KC 10^i-» 
25 deg C +->U>IC 10 ^J-. 40 deg C IBKlC 5 
^i-, 100 deg C v^PP'O-tf^lc 10 25 deg 
c i;-/^;^x;^7^^#vKlc 5 ^J-^aJiliS;"^!:: 



[0059] 

'J>:'3-(iS^)M-S-3P. Sft^lS^i-^M 
7900(7K'J7.^u>^S:))60g» ^^a^^ptf^^u 

l,2--^-7h4r/>v7*:?K^;U7t^>KxXx^l/ 
(h'jx;^x;U<*)25g. ^t^lil^5tx;t?^i/^ 

fli(y'i'-iz;u<b^xiiij. ■9-'r':?p-7-(iS 

€!)M-100 S^**:. Sft¥J^^i-^« 5000(GPC 

jfll^il. 7KU7.^b>^i:))i5g, 
t£^J(fiS;^'J-M T'P'J^^-hCiS 
a)FC-430)o.ig &t;i^x5^u>yga-;ui?>f^ 

;i/X-x;i' 270g ^;g^;'§<SUc^ s 0. 1 // m 



(trademark ) FC-430 ) after mixing melting 0.1 g and 
diethylene glycol dimethyl ether 270g,it filtered with 0.1 ;mu 
m filter , manufactured resist solution . poly vinyl phenol 

[0056] 

After that, application , it exposed with method which is 
similar to the Worlcing Example 1 , and it developed. 

When you developed with 0.7% tetramethyl ammonium 
hydroxide aqueous solution , patterning could dissect 0.8;mu 
m LIS with 400 mJ/cm <sup>2</sup>. 

Also adhesion of pattern being satisfactory, exfoliation was 
notrecognized in pattern which dissects. 

[0057] 

Next, 5;mu m L/Spattem which are acquired were heated on 
150 deg C, 10 min hot plate , flowingand hardening were 
advanced simultaneously and relief pattern was formed. 

After relief pattern forming, doing heat treatment with 200 
deg C, deformation of pattern was not recognized. 

[0058] 

Furthermore, 150 deg C, 10 min heating later, when chemical 
resistance test of specimen which 200 deg C, 30minute it adds 
heats is executed, in 25 deg Cmethylethyl ketone in 10 min , 
25 deg Cisopropyl alcohol in 10 min , 25 deg Cxyiene in 10 
min , 40 deg Cnitric acid in 5 min , 100 deg Cdichlorobenzene 
in 10 min , 25 deg Cdimethyl sulfoxide in 5 min or other 
treatment solution each when itsoaks, you did not observe 
surface roughening which includes film reduction , swelling . 

In addition, resist solution 3 months leaving, could not 
recognize either theprecipitation of photosensitizer , it was a 
stability. 

[0059] 

Working Example 7 

Daicel Chemical Industries Ltd. (DB 69-054-0729 ) make, 
Cyclomer (trademark ) M-lOOpolymer , weight average 
molecular weight 5000 (GPC measurement value, calculation 
based on polystyrene ) 15 g, fluorosurfactant (Sumitomo 3M 
make and Fluorinate (trademark ) FC-430 ) after 
mixingmelting 0.1 g and diethylene glycol dimethyl ether 
270g, it filtered with 0. 1 ;mu m filter .manufactured resist 
solution . Maruzen Chemical Co. Ltd. (DB 69-108-7498 ) 
make, Maruka Linker (trademark ) M-S-3P, weight average 
molecular weight 7900 (calculation based on polystyrene ) 1 
and 2 -naphthoquinone diazide sulfonic acid ester (triester 
body) 25 g, polyfiinctional alicyclic epoxy resin of 60 g, 
methyl gallate poly vinyl phenol 
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[0060] 

lOOOmJ/cm^ V 0.8 u mL/S ^Mi^t^^ti)<X'^ 

tZo 

lcfii)l8iig[4«>c,*i/d:*^of=o 

[0061] 

;:>ilr,|ib^x/r 5//mL/S/^^— >^ ISOdegC, 

m£i^<^-ymm^s2oo deg c -^tommmt: 

n':>Xi,/^^-yO)Um\t^if)li>tiUii^'ofzo 
[0062] 

$A>IC, 180 deg Cs 10 ^fflJD?^^. 200 deg C. 

30 ^m':^iMtamLtzumo)mm&i±um^m 

mLtztZbs25 deg C /^^UXf^^uyhXC 10 
25 deg C ^y-^aejlT^l^-MZ 10 

25 deg C +'>U>IC 10 ^i^. 40 deg C imiz 5 
100 deg C i?^PP<<>Hf>ir 10 25 deg 

S^tlltn^ititjit^ritzo 



[0063] 

'j>*-(iai#)M-s-3P. a«¥i^)^^^fi 
7900(7K'JX5^b>^m))52g. S:t^^>T;u 

0) l,2--f7h4r/>v7vKX;U7fs>^X7.^;U 

^)-303)12g. 4 t^Bl^xCXTK^V^liK^-f -b 
^U^b^XHSl. XtK'J -K(iS^)GT-400)12g, 

^^^^®;gtt^i|(tt:fexu-M i?, 7P 

KiS^)FC-430)0.1g &i;i/X5^U>y"Jzi-;U 
i;y^;i/X-x;i/270g$5i^/tj8L/=^, 0.1 

[0064] 



[0060] 

After that, application , it exposed with method which is 
similar to the Working Example 1, and it developed. 

When you developed with 0.8% tetramethyl ammonium 

hydroxide aqueous solution , patterning could dissect 0.8;mu 
m L/S with 1000 mJ/cm <sup>2</sup>. 

Also adhesion of pattern being satisfactory, exfoliation was 
notrecognized in pattern which dissects. 

[0061] 

Next, 5;mu m L/Spattem which are acquired were heated on 
180 deg C, 10 min hot plate , flowingand hardening were 
advanced simultaneously and relief pattern was formed. 

After relief pattern forming, doing heat treatment with 200 
deg C, deformation of pattern was not recognized. 

[0062] 

Furthermore, 180 deg C, 10 min heating later, when chemical 
resistance test of specimen which 200 deg C, 30minute it adds 
heats is executed, in 25 deg Cmethylethyl ketone in 10 min , 
25 deg Cisopropyl alcohol in 10 min , 25 deg Cxylene in 10 
min , 40 deg Cnitric acid in 5 min , 100 deg Cdichlorobenzene 
in 10 min , 25 deg Cdimethy! sulfoxide in 5 min or other 
treatment solution each when itsoaks, you did not observe 
surface roughening which includes film reduction , swelling . 

In addition, resist solution 3 months leaving, could not 
recognize either theprecipitation of photosensitizer , it was a 
stability. 

[0063] 

Working Example 8 

Maruzen Chemical Co. Ltd. (DB 69-108-7498 ) make, 
Maruka Linker (trademark ) M-S-3P, weight average 
molecular weight 7900 (calculation based on polystyrene ) 1 
and 2 -naphthoquinone diazide sulfonic acid ester (triester 
body) 24 g, hexamethoxy methylol melamine of52 g, methyl 
galiate (Mitsui Cytec, Ltd. make and Cymel (trademark ) - 
303) 12 g, quaternary alicyclic epoxy resin (Daicel Chemical 
Industries Ltd. (DB 69-054-0729 ) make, [eporiido ] 
(trademark ) GT -400 ) 12 g, fluorosurfactant (Sumitomo 3M 
make and Fluorinate (trademark ) FC-430 ) after mixing 
melting 0. 1 g and diethylene glycol dimethyl ether 270g, it 
filtered with 0.1 ;mu m filter , manufactured resist solution . 
poly vinyl phenol 

[0064] 

After that, application , it exposed with method which is 
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mmnotzo 

0.60%Th7>^/U7>^-'t7AtKP4^*>K7KJt 
mX*^^LtztZbsf^^—-:y<flt 600mJ/cm' 

■c 0.8 ^ mus if»iSit^:iti)<v^tzc 

\zmmtm.it>ii3ixui)^^fzo 

[0065] 

JJ^IC. ^#^)i^/= 5// mL/S /^$— >^ 160 deg C> 
10 ^^IB!/tv>h7^U-h±lcT*H»L, JlSSl^S^b 

IH]fl/'?^->J^fi)c^,200 deg C TrADl^^aiS^ 

[0066] 

^blc, 160 deg C. 10 i^miS\W!^s 200 deg C» 

30 ^wimmmuztAnommsix^umim: 

mLfztZb.25 deg C y5^;UX^;U'yK>(r 10 
deg C 'fV:^Pe;UT;U3-;HC 10 1^. 
25 deg C+S/bXr 10^i-.40 deg CffiSilC 5 
100 deg C v^PP^>-tf>IC 10 ^i-HCOfll. 

[0067] 
lt€^«4l 

's^-y-^h+i/yf^p— ^i/>75>^^»nUd:i^ 
mmm \ tmm(r)i5m\zxmimuzo 



[0068] 

o/cA<.200 deg C T'JnfSftL/=R5IC(*. ^FblCSS 
[0069] 

;u>rh>l::3ia-r*t5§«Lfc, 

[0070] 

JtlS{$l|2 

g>:^-(iS^)M-s-3P. mfi¥^S)^^^ft 

7900(7K'JX5^U>^^))72g. Sit^^^^^U 
<J> l,2--^7h^>'>i57i/K:^;U7tx>Kx7.Tr;u 

(hgx7.x;H*)13g. ^+-9-p«h+v>5^P-;U 

1i)-303)15g. *m^^#fflSttSlJ(ttSX'J-M 
Ss^P'J-J— KlS^)FC-430)0.lg &i;i/x5^ 



similar to the Working Example 1, and it developed. 

When you developed with 0.60% tetramethyl ammonium 
hydroxide aqueous solution , patterning could dissect 0.8;mu 
m L/S with 600 mJ/cm <sup>2</sup>. 

As for adhesion of pattern being satisfactory, exfoliation was 
notrecognized in pattern which dissects. 

[0065] 

Next, 5;mu m L/Spattem which are acquired were heated on 
160 deg C, 10 min hot plate , flowingand hardening were 
advanced simultaneously and relief pattern was formed. 

After relief pattern forming, doing heat treatment with 200 
deg C, deformation of pattern was not recognized. 

[0066] 

Furthermore, 160 deg C, 10 min heating later, when chemical 
resistance test of specimen which 200 deg C, 30minute it adds 
heats is executed, in 25 deg Cmethylethyl ketone in 10 min , 
25 deg Cisopropyl alcohol in 10 min , 25 deg Cxylene in 10 
min , 40 deg Cnitric acid in 5 min , 100 deg Cdichlorobenzene 
in 10 min or other treatment solution each when it soaks, 
youdid not observe surface roughening which includes film 
reduction , swelling . 

[0067] 

Comparative Example 1 

Other than adding hexamethoxy methylol melamine , it 
repeated with method which issimilar to Working Example 1 
making use of resist solution which is similar to the Working 
Example 1. 

[0068] 

It was satisfactory possible to pattern formation of uneven 
shape , but casewhere it heats with 200 deg C, furthermore 
flow advanced, could notmaintain relief of initial stage . 

[0069] 

In addition, when it soaks in for example methylethyl ketone , 
regarding chemical resistance , itmelted. 

[0070] 

Comparative Example 2 

Maruzen Chemical Co. Ltd. (DB 69-108-7498 ) make, 
Maruka Linker (trademark ) M-S-3P, weight average 
molecular weight 7900 (calculation based on polystyrene ) 1 
and 2 -naphthoquinone diazide sulfonic acid ester (triester 
body) 13 g, hexamethoxy methylol melamine of72 g, methyl 
gallate (Mitsui Cytec, Ltd. make and Cymel (trademark ) - 
303) 15 g, fluorosurfactant (Sumitomo 3M make and 
Fluorinate (trademark ) FC-430 ) after mixing melting 0. 1 g 
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U><7*'j3-;Ui?P'5^;UX-x;U 270g ^jm^i§ 
[0071] 

^(D'^s mmm i ti^^aj^afeicjzy, ^^r, m 

0.6%xh^>5'yU7>^-'t7AtKP+vK7K;'S 
}«r]K<»*lit^/-cA^3000mjW(Cij3t^-C=fe,/^ 

5 // mL/S /^^->(C^JL^rtaffi5Sly*<^ 
[0072] 

'j>*-(iS4i)M-s-3P, Sa¥i5^^^-M 

7900(7KU7.5^U>^i[))40g. 

(h'jx7.x;H*)40g, ^^-y-^h+i/yf^p— 

:^)-303)20g, ^m^l^®jg1±^J(<iSX'J-M 
ils^P'J-^— KiS^)FC-430)0.1g &i;S/Xf^ 
b>^'j3-;Ui?>^;ux-x;u 270g 
jgLfc^s 0.1 // m 7f -lU^i-lCTjiili^tTl^ U 



[0073] 

'J>*-(S1i)M-S-3P, 
7900(7t?'J;^?^b>M^))45g. jftd^-K^^^-'U 

(D i,2-:t-7h+>'>v7vKx;i/7^>Kx7.x;i/ 
(hUX7.x;Ut*:)20g, '^^■y-^h^v^f'p— ;u 

^)-303)35g. »m5^l^®jStt^l(tt:feX'J-M 

Ss^p'J:^— KiS#)FC-430)0.ig &t/vx^ 

L/>^'JlI-jl/$?^^;UX-x;U 270g 

<SLfct. 0.1 m 7-f;u^-icraiia^fTL>. u 

[0074] 

0.4%xh7>5^;i'T>^-'t7AtKP+*>K7KjS 
^■Qm^UztZb./^^--><flt 500m W 



and diethylene glycol dimethyl ether 270g,it filtered with 
0.1 ;mu m filter , manufactured resist solution . poly vinyl 
phenol 

[0071] 

After that, application , it exposed with method which is 
similar to the Working Example 1, and it developed. 

Development was tried with 0.6% tetramethyl ammonium 
hydroxide aqueous solution pattern it could not dissect,but 
regarding 3000 mJ/cm <sup>2</sup>. 

On one hand, when you develop with 0.8% tetramethyl 
ammonium hydroxide aqueous solution , pattern isrecognized, 
developing residue large number occurred, but regarding 
S;mu m L/Spattem ,has dissected with could not say. 

[0072] 

Comparative Example 3 

Maruzen Chemical Co. Ltd. (DB 69-108-7498 ) make, 
Maruka Linker (trademark ) M-S-3P, weight average 
molecular weight 7900 (calculation based on polystyrene ) 1 
and 2 -naphthoquinone diazide sulfonic acid ester (triester 
body) 40 g, hexamethoxy methylol melamine of40 g, methyl 
gallate (Mitsui Cytec, Ltd. make and Cymel (trademark ) - 
303) 20 g, fluorosurfactant (Sumitomo 3M make and 
Fluorinate (trademark ) FC-430 ) after mixing melting 0.1 g 
and diethylene glycol dimethyl ether 270g,it filtered with 
0. 1 ;mu m filter , when resist solution is manufactured, the 
foreign matter which is thought as precipitation of 
photosensitizer large number occurred I month later, poly 
vinyl phenol 

[0073] 

Comparative Example 4 

Maruzen Chemical Co. Ltd. (DB 69-108-7498 ) make, 
Maruka Linker (trademark ) M-S-3P, weight average 
molecular weight 7900 (calculation based on polystyrene ) 1 
and 2 -naphthoquinone diazide sulfonic acid ester (triester 
body) 20 g, hexamethoxy methylol melamine of45 g, methyl 
gallate (Mitsui Cytec, Ltd. make and Cymel (trademark ) - 
303) 35 g, fluorosurfactant (Sumitomo 3M make and 
Fluorinate (trademark ) FC-430 ) after mixing melting 0. 1 g 
and diethylene glycol dimethyl ether 270g,it filtered with 
0.1 ;mu m filter , manufactured resist solution . poly vinyl 
phenol 

[0074] 

After that, application , it exposed with method which is 
similar to the Working Example 1, and it developed. 

When you developed with 0.4% tetramethyl ammonium 
hydroxide aqueous solution , patterning was possible with 500 
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[0075] 

'j>*-(S^)M-s-3P. mmwm^'^m 

7900(7K'J7.^U>g4m))66.5g, jg^^K>^;U 

«l>303)8.5g. #*^l?iB5Sti»iJ(fiSx'J-M 
i{.7oU:^-KiS^)FC-430)0.ig at/vx^^ 
u>yja-;uv>f^;ux-x;u 270g 

0.1 m ^-f^U^-lCTltii^fTlV U 

[0076] 

0.55%xh7>f^7U7>^-OAtKP+i/K7Kji 
3000mJ/cm^ T* 1 .5 // mL/S ^fS^-f §Ct*<-e# 

[0077] 

^(C. 5 fi mL/S /^^i— >^ 180 deg C, 

IH]fl/^$->J^lSlfe.200 deg C VUum^&mt: 
[0078] 

$?>|C, 180 deg C. 10 ^f^tam'^. 200 deg C. 

30 ^m'MmmLtzumo)mms,\tum^m 

JtSL, 25 deg C-/^yUX5^;u<rh>lc lO^mmL 
tztZb 0.3 m 0mMt<VHf)li>tl. 40 deg C 5S 
miZ 5 5i>;i,^Lyit^5 0.5 m (7)IB^JSA<i2i^)b 
tls 100degCv':7PO/<>-tf>|C lO^^aUc 
tZb 0.8 jU m 0)BgjBA<S«)e>*lfco 

[0079] 

'j>*-(iS^)M-s-iP. mft¥i^»TS 

2000(7H'JX^L/>^^))60g> 

0) l,2--f7h=^y'>v7i^K7.^l/7h>^X7.x;U 

(h'jxxx;H*)25g, /N^-y-yh+i/Zf^o— ;u 



mJ/cm <sup>2</sup>, but with pattern of 5;mu m L/S or less 
it peeled off whiledeveloping, adhesion was scanty. 

[0075] 

Comparative Example 5 

Maruzen Chemical Co. Ltd. (DB 69-108-7498 ) make, 
Maruka Linker (trademark ) M-S-3P, weight average 
molecular weight 7900 (calculation based on polystyrene ) I 
and 2 -naphthoquinone diazide sulfonic acid ester (triester 
body) 25 g, hexamethoxy methylol melamine of66.5 g, 
methyl gallate (Mitsui Cytec, Ltd. make and Cymel 
(trademark ) - 303) 8.5 g, fluorosurfactant (Sumitomo 3M 
make and Fluorinate (trademark ) FC-430 ) after mixing 
melting 0.1 g and the diethylene glycol dimethyl ether 270g, it 
filtered with 0.1 ;mu m filter , manufactured resist solution . 
poly vinyl phenol 

[0076] 

After that, application , it exposed with method which is 
similar to the Working Example I , and it developed. 

When you developed with 0.55% tetramethyl ammonium 
hydroxide aqueous solution , patterning could dissect 1 .5;mu 
m L/S with 3000 mJ/cm <sup>2</sup>. 

As for adhesion of pattern being satisfactory, exfoliation was 
notrecognized in pattern which dissects. 

[0077] 

Next, 5;mu m L/Spattem which are acquired were heated on 
180 deg C, 10 min hot plate , flowingand hardening were 
advanced simultaneously and relief pattern was formed. 

After relief pattern forming, doing heat treatment with 200 
deg C, deformation of pattern was not recognized. ) 

[0078] 

Furthermore, when 180 deg C, 10 min heating later, it 

executes chemical resistance testof specimen which 200 deg 
C, 30minute it adds heats, in 25 deg Cmethylethyl ketone 10 
min whenit soaks it can recognize swelling of 0.3;mu m , in 
40 deg Cnitric acid 5 min it soaks signet swelling of 0.5;mu 
m , In 100 deg Cdichlorobenzene 10 min when it soaks it 
could recognize swelling of0.8;mu m . 

[0079] 

Comparative Example 6 

Maruzen Chemical Co. Ltd. (DB 69-108-7498 ) make, 
Maruka Linker (trademark ) M-S-l P, weight average 
molecular weight 2000 (calculation based on polystyrene ) 1 
and 2 -naphthoquinone diazide sulfonic acid ester (triester 
body) 25 g, hexamethoxy methylol melamine of60 g, methyl 
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^)-303)15g. »^^l^®j£ttSlJ(ftSX'J-M 

l!!>:7a'J:^-K^^)FC-430)0.ig J^Lf^vx^ 
u>y'j3-;i/i;>5^;i.x-x;i/ 270g 

[0080] 

tit. mm^'notzo 

■e 0.7// mL/s $««-r*^tJ&<-ctfc, 

[0081] 

':5?lC.|fb^lfc5jumL/S/N°^— ISOdegC, 

[Hiej/^$->ftJfiE^,200 deg C T'fiDlft«ig$ 
[0082] 

150 deg C. 10 ^fUta^^s 200 deg C» 
30 ^|»iiADttlf!?^L^=lit!|!4(DirilStil>Ug^$ll 
JSUctC?), 25 deg C >5^;UX5^;i.>rh>l3 10 
ii'jiigU/ili^l^ 0.2// m 100 deg C v 

^OP/<>-lf>|C 10 ^^iiaUcii^lC 0.2// m 
(DB^. 25 deg C v.;'^;u;^yi//-t^+vKlr55i'ai 
jlLfcli^lC 0.5 U m a))!^^*<Ei^)bHfc. 

[0083] 

'J>*-(ia«l)M-H.2P, fi«¥*S5i>?-* 

20000(7K'M^b>^m))55g, 

0) l,2-:^7h+y>v7vK;^;U7^>Kx7.x;U 

(h'Ji7.T^K*:)25g. 'sdp-y-^h^i/yf^P-^U 

^)-303)20g, ^^^^®;Sti»J(i±S;^'J-M 

S.7PU:^-KiS«)FC-430)0.lg lSLlSi>X-'F 
b>^iJzi-;uvy5^;L/X-T^;i, 270g ^ji^Jt 
MUc^. OA urn 7^y^^-lcTaljS$^7^\ u 

[0084] 

tit. mm^-otzo 

0.65%xh^>^;uT>^-';;i»tKo^i/K7Kjt 



gallate (Mitsui Cytec, Ltd. make and Cymel (trademark ) - 
303) 15 g, fluorosurfactant (Sumitomo 3M make and 
Fluorinate (trademark ) FC-430 ) after mixing melting 0.1 g 
and diethylene glycol dimethyl ether 270g,it filtered with 
0.1 ;mu m filter , manufactured resist solution . poly vinyl 
phenol 

[0080] 

After that, application , it exposed with method which is 
similar to the Working Example 1, and it developed. 

When you developed with 0.45% tetramethyl ammonium 
hydroxide aqueous solution , patterning could dissect 0.7;mu 
m L/S with 400 mJ/cm <sup>2</sup>. 

As for adhesion of pattern being satisfactory, exfoliation was 
notrecognized in pattern which dissects. 

[0081] 

Next, 5;mu m L/Spattem which are acquired were heated on 
150 deg C, 10 min hot plate , flowingand hardening were 
advanced simultaneously and relief pattern was formed. 

After relief pattern forming, doing heat treatment with 200 
deg C, deformation of pattern was not recognized. 

[0082] 

Furthermore, 150 deg C, 10 min heating later, when chemical 
resistance test of specimen which 200 deg C, 30minute it adds 
heats is executed, when 10 min it soaks in25 deg 
Cmethylethyl ketone , when 10 min it soaks in swelling , 100 
deg Cdichlorobenzene of 0.2;mu m , when 5 min it soaks in 
swelling , 25 deg Cdimethyl sulfoxide of 0.23nu m , it could 
recognize the swelling of 0.5;mu m . 

[0083] 

Comparative Example 7 

Maruzen Chemical Co. Ltd. (DB 69-108-7498 ) make, 
Maruka Linker (trademark ) M-H-2P, weight average 
molecular weight 20000 (calculation based on polystyrene ) 1 
and 2 -naphthoquinone diazide sulfonic acid ester (triester 
body) 25 g, hexamethoxy methylol melamine of55 g, methyl 
gallate (Mitsui Cytec, Ltd. make and Cymel (trademark ) - 
303) 20 g, fluorosurfactant (Sumitomo 3M make and 
Fluorinate (trademark ) FC-430 ) after mixing melting 0. 1 g 
and diethylene glycol dimethyl ether 270g,it filtered with 
0. 1 ;mu m filter , manufactured resist solution . poly vinyl 
phenol 

[0084] 

After that, application , it exposed with method which is 
similar to the Working Example 1, and it developed. 

When you developed with 0.65% tetramethyl ammonium 
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[0085] 

'J>*-(iS^)M-S-3P, fiM¥i5^>^ft 

7900(7tf'JX^U>^m))63.5g. jS:t^-K^f^-IU 

1i)GT-400)8.5g. ^^^^®;Stt^J(ft:fe7.'J 
-M iH.^P'J-^— KiSiai)FC-430)0.1g 
X5^b>^*ij=i-;i/vyf^;ux-i^;u 270g ^-jg 
^i§MLfc^.o.i/im :7^;u^-(cTaS)g^ff 

[0086] 

■eo^, mmm i tf^i^KD^/^irjzy, ^^fii, is 

0.68%xh7>^-'U7>^-'t7AtKo:^i/K7Kji 
J« T' iHS L fc <!: C 5 » - - > I* 
SOOOmJ/cm^T? 1.5//inL/S 

lrfl)||li|^a^)btL^i:*^ofc„ 

[0087] 

JJJir, #f>tLfc 5 U mL/S /'?^— 180 deg C, 

[H]ej/^^->ff^i?E^.200 deg C T'ADflft«lS$ 
[0088] 

$blC, 180 deg C, 10 ^f'i\mm'^. 200 deg C. 

30 ^w[i^mtBfSiLtzum<Dmm&i±umim 

mL. 25 deg cy5^;UX5^;u>rh>lc 10^i-;i^L 
tzt:ib 0.3 (I m (DBMfJ^E^SbhH. 100 deg C 
i?^op/<>-b*>ir 10 ^>;i^Lfc«!:Z5 0.7// m 
0)!g|iA<igjfeb*l,25 deg C t?P<5^;U7.;U7h+ 
♦>KIC 5 ^mmUztZ^ 1.0// m 0)18^)1 

[0089] 



1995-6-2 

hydroxide aqueous solution , developing residue which with 
1500 mJ/cm <sup>2</sup> it was possible and to dissect, but, 
is thought 1 .0;mu m L/S asremains of resin in space part 
occurred large number . 

[0085] 

Comparative Example 8 

Maruzen Chemical Co. Ltd. (DB 69-108-7498 ) make, 
Maruka Linker (trademark ) M-S-3P, weight average 
molecular weight 7900 (calculation based on polystyrene ) 1 
and 2 -naphthoquinone diazide sulfonic acid ester (triester 
body) 28 g, quatemaiy alicyclic epoxy resin of63.5 g, methyl 
gallate (Daicel Chemical Industries Ltd. (DB 69-054-0729 ) 
make, [eporiido ] (trademark ) GT -400 ) 8.5 g, 
fluorosurfactant (Sumitomo 3M make and Fluorinate 
(trademark ) FC-430 ) after mixing melting 0.1 g and the 
diethy lene glycol dimethyl ether 270g, it filtered with 0. 1 ;mu 
m filter , manufactured resist solution . poly vinyl phenol 

[0086] 

After that, application , it exposed with method which is 
similar to the Working Example 1, and it developed. 

When you developed with 0.68% tetramethyl ammonium 
hydroxide aqueous solution , patterning could dissect 1 .5;mu 
m L/S with 3000 mJ/cm <sup>2</sup>. 

As for adhesion of pattern being satisfactory, exfoliation was 
notrecognized in pattern which dissects. 

[0087] 

Next, 5;mu m L/Spattem which are acquired were heated on 
180 deg C, 10 min hot plate , flowingand hardening were 
advanced simultaneously and relief pattern was formed. 

After relief pattern forming, doing heat treatment with 200 
deg C, deformation of pattern was not recognized. 

[0088] 

Furthermore, when 180 deg C, 10 min heating later, it 
executes chemical resistance testof specimen which 200 deg 
C, 30minute it adds heats, in 25 deg Cmethylethyl ketone 10 
min whenit soaks it can recognize swelling of 0.3;mu m , in 
100 deg Cdichlorobenzene 10 min it soaks signet swelling of 
0.7;mu m , In 25 deg Cdimethyl sulfoxide 5 min when it 
soaks it could recognize swelling of 1 .0;mu m . 

[0089] 

Comparative Example 9 

Maruzen Chemical Co. Ltd. (DB 69-108-7498 ) make, 
Maruka Linker (trademark ) M-S-3P, weight average 
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;l)GT-400)35g, »^^l?iSSttSiJ(ttSx'j- 

M i!^,•7□u■^-K(S^)Fc-430)o.lg ms'yT. 

f^l/>yja-;Ui?>5^;UX-x^U 270g 

jifllUc^, O.I // m^-ryu^-ic-ratJS^fft^s 

[0090] 

1 .0%x h7 O A t K P KTKit 

tzfl<.5mnL/S JUT(7)/\°^->T-li:S<S4'lciij 

i>mmmvkv^v^tzo 



[0091] 

itmm 10 

(^ts^ifc 1/1 > mm^i^^^m 9ooo(gpc mm 

fit, 7K'Jx^i/>SI3t))55g, SI^^-K^f^;u(D 

i,2-:>-:?h^y>v7vKx;U7h>Kx7.x;Kh'J 
X7.x;Ut*:)25g. ^N^-y-^h+i/^f^P— ;i/>^5 

^)-303)20gs ^^^l^®Stt^l(ftSX'j-M 

Hi.^p'j-^ — KiS^)FC-430)o.ig &i;i/x^ 
lx>yjp--;ui?y5^;ux-i^;i. 270g ^jI^jS 
<SLfr^. 0.1 m •7'f;U5'-(C-C3|jS^ff l\ 

[0092] 

Da Ci ffj / J}^ fil^T' I* Blfi6T'&o 

200 deg c. 30 ^mittamiSiLtzunom 
ms>\±uwzni^xts 100 deg ci;^pp^> 
if >ic 10 jgu/iii^ic 0.5 ^ m (ommfj^m 

lt>iHtZo 

[0093] 

>'7t-^7•v^1S^)il(m-'i7^7-;^/p-'^7^l/-;^^ta 

^Jt 10/7, 8000(GPC ;1l)^fi, 

7K'J7.f^b>i^@))55g, 1,2- 
-J-7h^>'>ix7i^K7.;i.7n>^x7.x;i'(h'Jx 
XxyH*)25g, 'N^-y-./h+t'^^P— ->U.?<75> 
( = #•9••<7:^5«;/Kg!, +>-'r/;KS 
1i)-303)20g, »m^^iS/^14«!l(ttS^'J-M 



molecular weight 7900 (calculation based on polystyrene ) 1 
and 2 -naphthoquinone diazide sulfonic acid ester (triester 
body) 25 g, quaternary alicyclic epoxy resin of40 g, methyl 
gailate (Daicel Chemical Industries Ltd. (DB 69-054-0729 ) 
make, [eporiido ] (trademark ) GT -400 ) 35 g, 
fluorosurfactant (Sumitomo 3M make and Fluorinate 
(trademark ) FC-430 ) after mixing melting 0. 1 g and 
diethylene glycol dimethyl ether 270g,it filtered with 0. 1 ;mu 
m filter , manufactured resist solution . poly vinyl phenol 

[0090] 

After that, application , it exposed with method which is 
similar to the Working Example 1 , and it developed. 

When you developed with 1 .0% tetramethyl ammonium 
hydroxide aqueous solution , patterning was possible, but with 
pattern of 5;mu m L/S or less it peeled off while developing, 

the adhesion was scanty. 

In addition, when developing large number you could verify 
also foreign matter which is thought with residue of curing 
agent . 

[0091] 

Comparative Example 10 

copolymerization ratio 1/1, weight average molecular weight 
9000 (GPC measurement value, calculation based on 
polystyrene ) 1 and 2 -naphthoquinone diazide sulfonic acid 
ester (triester body) 25 g, hexamethoxy methyloi melamine of 
55 g, methyl gailate (Mitsui Cytec, Ltd. make and Cymel 
(trademark ) - 303) 20 g, fluorosurfactant (Sumitomo 3M 
make and Fluorinate (trademark ) FC-430 )after mixing 
melting 0. 1 g and diethylene glycol dimethyl ether 270g, it 
filtered with 0.1 ;mu m filter , manufactured resist solution . 
vinyl phenol /methyl methacrylate copolymer 

[0092] 

It was possible to formation of uneven shape pattern , but at 
time of chemical resistance testing of specimen which 200 
deg C, 30minute it adds heats, when 10 min itsoaks in 100 
deg Cdichlorobenzene , it could recognize swelling of 0.5;mu 
m . 

[0093] 

Comparative Example 1 1 

m-cresol /p- cresol copolymerization ratio 10/7, weight 
average molecular weight 8000 (GPC measurement value, 
calculation based on polystyrene ) 1 and 2 -naphthoquinone 
diazide sulfonic acid ester (triester body) 25 g, hexamethoxy 
methyloi melamine of 55 g, methyl gailate (Mitsui Cytec, Ltd. 
make and Cymel (trademark ) - 303) 20 g, fluorosurfactant 
(Sumitomo 3M make and Fluorinate (trademark ) 
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m>-pa')i—HMM)FC-430)0Ag 
U>^^'J=i-;ui;>f^^l/X-x^u 270g 
mUz^. 0.1 // m Zf^)\^9-\zxmi&^^l^s \y 

[0094] 

200 deg C» 30 $}-Wii/injQ!S^Lf=H3|i4(Diil» 
l|p°pttlSgllCfctNrt,. 40 deg C im\Z 5 
/lUc^^ir 0.3 ju m (DB'^t^Ulti^i^tzo 

[0095] 

J±®<l>l 12 

lftSHbSli(4 Wfll)ii^SX7KdF->^J!|)^ 2 tSfe 
□^■t>--1'K((S^)2O2l)(r^MLfcJMni*IIJl50iJ 

m(iii5mzxmm.fzo 



[0096] 

ofcA^, 200 deg C T'»nSSiLfcl^lC(i/'?^->li 
[0097] 

200 deg c, 30 i^fSiTmrnmuzm^omf^sii 

ttl^®^lc^J^,^r(*> 25 deg cj><f^;uxf^;u'yh> 

IC10^J'jSiSLfcJi^l-0.5A/ma))ig,=S> 100 deg 
C i?^PP^>-lf>lr 10 ^J-;l«LfcJg^(c i.o 
// m OW^s 25 deg C i/>^;U7.;U7n^i/Kir 5 
^;i;«Lfcii^lc 0.5 //m (7))8g,fl*<i2tf)bn 

[0098] 

]m.m 13 

fli^5Cx7tx>v*aili(^'i'iz;u<b^x||ii. X 
7K'J-K(m^)GT-300)(cggSLfcJiini*IIJS 

^m(o:f5^\zximuzo 



[0099] 

y,200 deg CT-i)0iiLf=liglCt/^^»->a)3SEi!l 
[0100] 

LA^Ud:A<b.200 deg C.^Q^mT^tSatmUz 

i^i^4a)W^^^,tigt®llcfcl^Tli.40 deg c m 

m\Z 5 ^jSa!Ufc«^lC 0.2 U m Offl^S A<®«> 
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FC-430 )after mixing melting 0.1 g and diethylene glycol 
dimethyl ether 270g, it filtered with 0.1 ;mu m filter , 
manufactured resist solution . novolak resin 

[0094] 

It was possible to formation of uneven shape pattern , but at 
time of chemical resistance testing of specimen which 200 
deg C, 30minute it adds heats, when 5 min itsoaks in 40 deg 
Cnitric acid , it could recognize swelling of 0.3;mu m . 

[0095] 

Comparative Example 12 

Other than modifying thermal curing agent (quaternary 
alicyclic epoxy resin ) in bifiinctional alicyclic epoxy resin 
(Daicel Chemical Industries Ltd. (DB 69-054-0729 ) make, 
Celloxide (trademark ) 2021), it repeated with method which 
is similar to Working Example 1 making use of resist solution 
whichis similar to Working Example 6. 

[0096] 

It was satisfactory possible to pattern formation of uneven 
shape , but casewhere it heats with 200 deg C pattern flowed 
somewhat, uneven shape changed. 

[0097] 

When 10 min it soaks in 25 deg Cmethylethyl ketone , at time 

of chemical resistance testing of specimen which 200 deg C, 
SOminute it adds heats, when 10 min it soaks in the swelling , 
100 deg Cdichlorobenzene of 0.5;mu m , when 5 min it soaks 
in swelling , 25 deg Cdimethyl sulfoxide of 1.0;mu m , it 
could recognize swelling of 0.5;mu m . 

[0098] 

Comparative Example 13 

Other than modifying thermal curing agent (quaternary 
alicyclic epoxy resin ) in triflinctional alicyclic epoxy resin 
(Daicel Chemical Industries Ltd. (DB 69-054-0729 ) make, 
[eporiido ] (trademark ) GT -300 ), it repeated with method 
which is similar to Working Example 1 making use of resist 
solution whichis similar to Working Example 6. 

[0099] 

Being satisfactory possible, as for flow of pattern it was 
notrecognized to either occasion where it heats with 200 deg 
C to the pattern formation of uneven shape . 

[0100] 

But, when 5 min it soaks in 40 deg Cnitric acid , at time of 
chemical resistance testingof specimen which 200 deg C, 
30minute it adds heats, it could recognize the swelling of 
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itm\ 14 

g>*-(iS^)M-S-3P. MRWi^^^m. 
7900(7K'M^U>^^))64g, ;Sa?-^/f^;U 
(D l,2--^-7h+y>ixTi/K^;U7^>Kx7.x;U 
(hgiXT^I/i*:)28g. ^+-9-/h^*»f^P— 

^)-303)4g,4t tgfll^SXTK^v^liK^-f-tr 
;u^k^xSIS!|, XtH'J -K(ili«)GT-400)4g. # 

(S^)FC-430)0.1g &i;vX5^b>^ij3-;Ui/ 
y^;UX-xjU270g ^/l^iijgUc^, 0.1 jli m 

Ltzo 
[0102] 

0.70%f-h7>^;U7>=E^'t7AtKP4-*>K*J§ 

3000mJ/cm^T* LS/zmL/S ^^^f l)::i:;!)^T'# 

fee 

[0103] 

fibHfc 5 1/ mVS/^^—l/t: 180 deg C, 
[0104] 

$t>l-, 180 deg C, 10 if^miMm^lks 200 deg C, 

30 ^fs\i^muafSiUz^n(Dmms,ftumm 

SSL. 25 deg Cpff^yUX^^U-yh^lC lO^i-^t^L 

0.5 u m OBMt^V&Hihh. 40 deg C 
Kir 5 ^mmLtztZb 0.5 ju m <7))!ijl;b<igj^b 
tl. 100 degCv^PP-^>-b*>(r 10 5J>;i^Lf= 

(bc^ 0.8^/m ro0i3A<Etob*vfc. 

[0105] 
##<5'J1 

7K'Jt*-JU7x/-;u(3tL#5jft^b^l!!. 

'j>:^D-(jSig)M-s-3P. mmwisjj^^m. 

7900(7K'JX^U>^^))68g, jS^^^pt^;!^ 
(D l,2-:^7h+/>vTvK7>;U7fN>KxXx;i. 
(h'JX7.x;H*)20g. ^^•y-pth+i^^'^^p-^u 

:^)-303)12g, ^m^l^®jStt^>J«lSxg-M 
ii.7P'J:^-K^^)FC-430)0.lg St/vx^ 
U></'ja-yi/i;/5^;ux-x;u 270g ^jl^pg 
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0.2;mu m . 
[0101] 

Comparative Example 14 

Maruzen Chemical Co. Ltd. (DB 69-108-7498 ) make, 
Maruka Linker (trademark ) M-S-3P, weight average 
molecular weight 7900 (calculation based on polystyrene ) 1 
and 2 -naphthoquinone diazide sulfonic acid ester (triester 
body) 28 g, hexamethoxy methylol melamine of64 g, methyl 
gallate (Mitsui Cytec, Ltd. make and Cyme! (trademark ) - 
303) 4 g, quaternary alicyclic epoxy resin (Daicel Chemical 
Industries Ltd. (DB 69-054-0729 ) make, [eporiido ] 
(trademark ) GT -400 ) 4 g, fluorosurfactant (Sumitomo 3M 
make and Fluorinate (trademark ) FC-430 ) after mixing 
melting 0.1 g and diethylene glycol dimethyl ether 270g, it 
filtered with 0.1 ;mu m filter , manufactured resist solution . 
poly vinyl phenol 

[0102] 

After that, application , it exposed with method which is 
similar to the Working Example 1, and it developed. 

When you developed with 0.70% tetramethyl ammonium 

hydroxide aqueous solution , patterning could dissect 1.5;mu 
m L/S with 3000 mJ/cm <sup>2</sup>. 

[0103] 

Next, 5;mu m L/Spattem which are acquired were heated on 
180 deg C, 10 min hot plate , fiowingand hardening were 
advanced simultaneously and relief pattern was formed. 

[0104] 

Furthermore, when 180 deg C, 10 min heating later, it 
executes chemical resistance testof specimen which 200 deg 
C, 30minute it adds heats, in 25 deg Cmethylethyl ketone 10 
min whenit soaks it can recognize swelling of 0.5;mu m , in 
40 deg Cnitric acid 5 min it soaks signet swelling of 0.5;mu 
m , In 100 deg Cdichlorobenzene 10 min when it soaks it 
could recognize swelling of0.8;mu m . 

[0105] 

Reference Example 1 

Maruzen Chemical Co. Ltd. (DB 69-108-7498 ) make, 
Maruka Linker (trademark ) M-S-3P, weight average 
molecular weight 7900 (calculation based on polystyrene ) 1 
and 2 -naphthoquinone diazide sulfonic acid ester (triester 
body) 20 g, hexamethoxy methylol melamine of68 g, methyl 
gallate (Mitsui Cytec, Ltd. make and Cymel (trademark ) - 
303) 12 g, fluorosurfactant (Sumitomo 3M make and 
Fluorinate (trademark ) FC-430 ) after mixing melting 0.1 g 
and diethylene glycol dimethyl ether 270g,it filtered with 
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ff^Ltz^s OA urn ^-r^U^-lCT^tiS^ff U 
[0106] 

0.52%xh7>f'^U7>^-'t7AtKP+vK7Kjt 

mvmuLtztzb . <f \t 

2000mJ/cni^-C 1.0 mL/S ^M^t^^itt^'^t 

tZo 

izmwtmiiih*itjit^'3tzo 

[0107] 

5/K mL/S 170 deg C» 

^m^izmntitma^^^-iy^mmuzo 

IHIO/N°^->ff^|?)c^.200 deg C X'lim^&m^ 
[0108] 

$b(C, 170 deg C, 10 ^r^lM^^. 200 deg C, 

30 ^fsii^mmmuzunommsiftum^m 

mLtzt:ibs25 deg C ->tf^;ux^;u>rh>(r lo 
^as deg c 'rv:::^De;u7;u3-;nc lo^i-. 

25 deg C +->U>IC 10 ^J-, 40 deg C 5gillC 5 

^ CD a I c ;i ;g L i: Z 5 a ® ^ +1 1 * 
IS^$tL^fA^ofcA<, 100 deg C i/^PP'^^if 

yizioi^^muztzi. 0.3 umO)mm<mi^ 

[0109] 
##<5IJ2 

';>*-(iS^)M-S-3P. 

7900(7K'J7.5^b>^i[))63g. 

0 l,2-:}-7h^>'>vTvK7.;U7n>KxXT^;u 

(hUX7.T;H*)25g.4 W«Elil^^x;K+v1S 

l!l(y'r-b;Kb^xmg[, x;n°U-K(® 

:^)GT-400)12g, ^^^^®jSttSiJ(ttSX'J- 

M |g.:7P';-f-KiS^)Fc-430)o.ig &t;i?x 
f^b>^'*'jn-;ui;y5=-;ux-T;u 270g ^/l^ 

mf^Lfz^. 0.1 m7'f;^^^-lCTItiS^^Tl^. 
[Olio] 

%s mmn^tzo 

0.65%7^ hvP'^^yi'T^^- 't7 A t Kp ^ V K7K/t 

j^J -c- ^ « L f= i: c: . ^ - - > ^ I* 



0.1 ;mu m filter , manufactured resist solution . poly vinyl 
phenol 

[0106] 

After that, application , it exposed with method which is 
similar to the Working Example 1, and it developed. 

When you developed with 0.52% tetramethyl ammonium 
hydroxide aqueous solution , patterning could dissect 1 .0;mu 
m L/S with 2000 mJ/cm <sup>2<;/sup>. 

As for adhesion of pattern being satisfactory, exfoliation was 
notrecognized in pattern which dissects. 

[0107] 

Next, 5;mu m L/Spattem which are acquired were heated on 
170 deg C, 10 min hot plate , flowingand hardening were 
advanced simultaneously and relief pattern was formed. 

After relief pattern forming, doing heat treatment with 200 
deg C, deformation of pattern was not recognized. 

[0108] 

Furthermore, 170 deg C, 10 min heating later, when chemical 
resistance test of specimen which 200 deg C, 30minute it adds 
heats is executed, in 25 deg Cmethylethyi ketone in 10 min , 
25 deg Cisopropyl alcohol in 10 min , 25 deg Cxylene in 10 
min , 40 deg Cnitric acid in 5 min or other treatment solution 
each when it soaks you did not observe surface roughening , 
but in 100 deg Cdichlorobenzene 10 min when it soaks, it 
could recognize swelling of 0.3;mu m . 

[0109] 

Reference Example 2 

Maruzen Chemical Co. Ltd. (DB 69-108-7498 ) make, 
Maruka Linker (trademark ) M-S-3P, weight average 
molecular weight 7900 (calculation based on polystyrene ) 1 
and 2 -naphthoquinone diazide sulfonic acid ester (triester 
body) 25 g, quatemaiy alicyclic epoxy resin of63 g, methyl 
gallate (Daicel Chemical Industries Ltd. (DB 69-054-0729 ) 
make, [eporiido ] (trademark ) GT -400 ) 12 g, 
fluorosurfactant (Sumitomo 3M make and Fluorinate 
(trademark ) FC-430 ) after mixing melting 0. 1 g and 
diethylene glycol dimethyl ether 270g,it filtered with 0. 1 ;mu 
m filter , manufactured resist solution . poly vinyl phenol 

[0110] 

After that, application , it exposed with method which is 
similar to the Working Example 1, and it developed. 

When you developed with 0.65% tetramethyl ammonium 
hydroxide aqueous solution , patterning could dissect 1.0;mu 
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1500mJ/cm^ 1.0// mL/S ^MiSit^^tfi<X'^ 

tZo 

[0111] 

?5iJlC.t#btlfc5//niL/S/^^— >^ 170degC. 

IHlfl/^^->}^Be^,200 deg C -QtDm^&m^ 
[0112] 

^FblCs 170 deg C. 10 j^miiaW^> 200 deg C, 

J6U=i:::5, 25 deg c yf^^i.xf^;i/^h>lc lo 

25 deg C -fyzf Pe^l/T^m-^HC 10 
25 deg C ^i/l^Xr 10 ^i", 40 deg C ffiKlC 5 ^ 

ll^$ti^i:A^o/iA<, 100 deg C v<7PO^>4f 
>(c 10 ^^;i3ILfc<!:c:?> 0.3 m (DBm^^tb 
btl, 25 deg C S?y^^UX;U7^%^vh*lr 5 ^J-,^;! 
UztZh 0.3 m 0)||Bia*<g jr)btlfco 

[0113] 

[|l^a>^m] 

;i/*^p.j:j:S7;u*'jpl5§14tt»)!l, l,2-:^7^+y 
SlcJ:i.jf^jjiEf)&t;i»?sl^b$tifcIH]ia/^^»-> 



icgtvfclttt^ ^L■Cl^'Sfcj^), ;'«am^-(DJ5 



m L/S with 1500 mJ/cm <sup>2</sup>. 

As for adhesion of pattern being satisfactory, exfoliation was 
notrecognized in pattern which dissects. 

[0111] 

Next, 5;mu m L/Spattem which are acquired were heated on 
170 deg C, 10 min hot plate , flowingand hardening were 
advanced simultaneously and relief pattern was formed. 

After relief pattern forming, doing heat treatment with 200 
deg C, deformation of pattern was not recognized. 

[0112] 

Furthermore, 170 deg C, 10 min heating later, when chemical 
resistance test of specimen which 200 deg C, 30minute it adds 
heats is executed, in 25 deg Cmethylethyl ketone in 10 min , 
25 deg Cisopropyl alcohol in 10 min , 25 deg Cxylene in 10 
min , 40 deg Cnitric acid in 5 min or other treatment solution 
each when it soaks you did not observe surface roughening , 
but in 100 deg Cdichlorobenzene 10 min when it soaks signet 
the swelling of 0.3 ;mu m , In 25 deg Cdimethyl sulfoxide 5 
min when it soaks it could recognize swelling ofD,3;mu m . 

[0113] 

[Effects of the Invention] 

As been clear from explanation above, regarding to this 
invention, the configuration to be done from photosensitizer , 
melamine or consist of alicyclic epoxy compound of four 
functionalities or more thermal curing agent and solvent 
which consist of alkali soluble resin ,1,2- naphthoquinone 
diazide sulfonic acid ester which consists of poly vinyl phenol 
of optimum molecular weight range , because it uses 
thermosetting photosensitive material of composition whichat 
same time is limited, high sensitivity and high resolution be 
able to drawup resist pattern , hot flow and relief pattern 
which thermal curing is done can be formed with the heat 
treatment after patterning . 

As for relief pattern which was formed because it has 
possessed characteristic which is superior in heat resistance , 
chemical resistance etc, it is ideal as material which isused for 
interlayer insulating film etc for deflector , thin film magnetic 
head of liquid crystal element . 
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